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* NOTICES * 

JPO and IKPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An insulating substrate, two or more gate wiring prepared on this insulating substrate, and 
two or more data wiring which intersects this gate wiring, The active-matrix substrate which has the 
driver element prepared in the intersection of this gate wiring and this data wiring, and the picture 
element electrode electrically connected to this driver element, In the active matrix liquid crystal 
display which has the liquid crystal layer which intervened between the opposite substrate with 
which the counterelectrode was formed, and said active-matrix substrate and said opposite substrate, 
and a back light Said picture element electrode is an active matrix liquid crystal display 
characterized by having a picture element electrode for an echo, and a picture element electrode for 
transparency. 



[Translation done,] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 4 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display equipped with the 

transparency viewing area and the reflective viewing area* 

[0002] 

[Description of the Prior Art] As a liquid crystal display, the active matrix liquid crystal display in 
which the thin film transistor (TFT) or MIM component constituted by the amorphous silicon was 
formed on the substrate is known with gate wiring of every two or more which crosses mutually, and 
data wiring. 

[0003] There are a transparency mold liquid crystal display which uses a back light as the light 
source, and a reflective mold liquid crystal display which reflects an external light and is used for a 
display in this active-matrix substrate. 

[0004] In these active matrix liquid crystal displays, the transparency mold liquid crystal display and 
reflective mold liquid crystal display of high numerical aperture structure which make a picture 
element electrode superimpose on gate wiring and data wiring through an interlayer insulation film 
are developed, using organic materials, such as photosensitive transparence acrylic resin, as an 
interlayer insulation film. 

[0005] Drawing 8 (a) is the top view of the reflective mold liquid crystal display of the high 
numerical aperture structure where the organic compound insulator was used as an interlayer 
insulation film, and drawing 8 (b) is the sectional view showing the F-F cross section of drawing 8 
(a). 

[0006] The active matrix liquid crystal indicating equipment shown in drawing 8 is equipped with 
the gate wiring 1 , the data wiring 2, a driver element 3, the drain electrode 4, the auxiliary capacity 
electrode 5, gate dielectric film 6, the insulating substrate 7, a contact hole 8, an interlayer insulation 
film 9, the picture element electrode 10 for an echo, and the auxiliary capacity wiring 12. 
[0007] It can consider as a transparency mold liquid crystal display by using as the electrode of 
transparence the picture element electrode 10 for an echo of the active matrix liquid crystal display 
shown in drawing 8 . 

[0008] In order to reduce the capacity generated by making a picture element electrode superimpose 
on gate wiring and data wiring through an interlayer insulation film 9 as an ingredient of the 
interlayer insulation film 9 used for this high numerical aperture structure, it is required that forming 
by the thickness of several micrometers is easy, that a dielectric constant should be small as 
compared with silicon nitride etc., etc., and the organic compound insulator is used. 
[0009] Moreover, although it is necessary to form a contact hole in an interlayer insulation film 9 in 
order to form this high numerical aperture structure, and to take electric contact of the drain 
electrode 4 arranged by the lower layer of an interlayer insulation film 9, and the picture element 
electrode arranged in the upper layer of an interlayer insulation film 9 After applying a liquefied 
resin ingredient to a substrate by the spin applying method by using photosensitive acrylic resin as an 
interlayer insulation film 9, Since it can expose at a FOTORISO process, patterning can be carried 
out by performing development by the alkaline solution and a contact hole can be formed, it is 
possible to perform membrane formation and patterning simultaneously. 
[0010] 
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[Problem(s) to be Solved by the Invention] In order that the transparency mold liquid crystal display 
which uses the light from a back light for a display might use a back light, there was much power 
consumption, and when a dc-battery was used, it had the trouble that continuous duty time amount 
was short. 

[001 1] Moreover, although there was little power consumption and it had the advantage in which 
continuous duty time amount was long since a back light was not used for a reflective mold liquid 
crystal display, reflectivity was not enough and there was a trouble of being hard to use it in a dark 
place. 
[0012] 

[Means for Solving the Problem] Two or more gate wiring with which this invention was prepared 
on the insulating substrate and this insulating substrate, The driver element prepared in the 
intersection of two or more data wiring which intersects this gate wiring, and this gate wiring and 
this data wiring, The active-matrix substrate which has the picture element electrode electrically 
connected to this driver element, In the active matrix liquid crystal display which has the liquid 
crystal layer which intervened between the opposite substrate with which the counterelectrode was 
formed, and said active-matrix substrate and said opposite substrate, and a back light Said picture 
element electrode is characterized by having a picture element electrode for an echo, and a picture 
element electrode for transparency. 

[0013] the transparency echo which according to this invention uses as a reflective mold liquid 
crystal display in a bright place, turns on a back light in a dark place and can be used as a 
transparency mold liquid crystal display — formation of a switchable active matrix liquid crystal 
indicating equipment is attained. 

[0014] Moreover, this invention is characterized by connecting electrically said picture element 
electrode for an echo, and said picture element electrode for transparency, 
[0015] Since the picture element electrode for an echo and the picture element electrode for 
transparency are connected electrically, it is not necessary to prepare wiring for inputting a driving 
signal independently, and according to this invention, the configuration of a active-matrix substrate 
can be simplified. 

[0016] Moreover, this invention is characterized by forming said picture element electrode for an 
echo in the upper part of said driver element. 

[0017] According to this invention, the picture element electrode for an echo is formed on a driver 
element, and it can prevent the light from the outside carrying out incidence to a driver element 
[0018] Moreover, this invention is characterized by making larger than the area of the part which 
penetrates the light of a back light with said picture element electrode for transparency area of the 
part which reflects an external light with said picture element electrode for an echo. 
[0019] According to this invention, the picture element electrode for transparency is not contributed 
to the brightness of a panel, when having switched off the back light, but in order to contribute to the 
brightness of a panel irrespective of burning of a back light, and putting out lights, the picture 
element electrode for an echo which reflects the light from the outside can stabilize the brightness of 
a display by enlarging the area, when the light of a back light puts out the light, or also when 
brightness is low, 

[0020] Moreover, this invention is characterized by preparing a micro lens between said active- 
matrix substrates and said back lights. 

[0021] The brightness of a display can be raised even if it does not raise the brightness of the back 
light itself, since the light from the back light covered with the picture element electrode for an echo, 
gate wiring, etc. can be brought together in the picture element electrode for transparency according 
to this invention. 

[0022] Moreover, this invention is characterized by having formed the interlayer insulation film 
which has a ramp or the concavo-convex section on said drain electrode, and forming said picture 
element electrode for an echo on this interlayer insulation film. 

[0023] Since a flare comes out in the direction in which the light from the outside is reflected by the 
picture element electrode for an echo according to this invention, an angle of visibility can be 
extended. 

[0024] Moreover, this invention is characterized by forming said picture element electrode for an 
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echo in the same layer as said gate wiring or said data wiring. 

[0025] According to this invention, there is no need of establishing independently the process which 
forms the picture element electrode for an echo, and a routing counter and a manufacturing cost are 
not made to increase. 

[0026] Moreover, this invention is characterized by connecting electrically gate wiring of the picture 
element which adjoined said picture element electrode for an echo formed in the same layer as said 
gate wiring. 

[0027] According to this invention, since it connects with gate wiring and an electric target and the 
picture element electrode for an echo is, stray capacity-ization can be prevented and auxiliary 
capacity can be formed between drain electrodes, 

[0028] Moreover, this invention is characterized by inputting the same signal as the signal impressed 
to said counterelectrode into said picture element electrode for an echo formed in the same layer as 
said gate wiring. 

[0029] Since the same signal as the signal impressed to a counterelectrode is inputted into the picture 
element electrode for an echo according to this invention, stray capacity-ization can be prevented, 
[0030] Moreover, this invention is characterized by superimposing said picture element electrode for 
an echo and drain electrode, or the picture element electrode for transparency formed in the same 
layer as said gate wiring, and forming auxiliary capacity. 

[0031] According to this invention, the auxiliary capacity of the electrical potential difference 
impressed to a picture element electrode can be formed using the picture element electrode for an 
echo. 
[0032] 

[Embodiment of the Invention] (Operation gestalt 1) Drawi ng 1 (a) shows the top view of the active- 
matrix substrate of the operation gestalt 1 of this invention, and drawing 1 (b) shows the sectional 
view of the A- A cross section of drawing 1 (a). 

[0033] The active-matrix substrate is equipped with the gate wiring 1, the data wiring 2, a driver 
element 3, the drain electrode 4, the auxiliary capacity electrode 5, gate dielectric film 6, the 
insulating substrate 7, the contact hole 8, the interlayer insulation film 9, the picture element 
electrode 10 for an echo, and the picture element electrode 1 1 for transparency. 
[0034] It connects as electrically as the drain electrode 4, and the auxiliary capacity electrode 5 is 
superimposed on the gate wiring 1 through gate dielectric film 6, and forms auxiliary capacity. 
[0035] The contact hole 8 is established in the interlayer insulation film 9, in order to connect the 
picture element electrode 1 1 for transparency, and the auxiliary capacity electrode 5. 
[0036] This active-matrix substrate is equipped with the picture element electrode 10 for an echo, 
and the picture element electrode 1 1 for transparency into one picture element, and as shown in 
drawing 2 , it forms picture element electrode 10 part for an echo which reflects the light from the 
outside into one picture element, and picture element electrode 1 1 part for transparency which 
penetrates the light of a back light. 

[0037] Drawi ng 2 is the sectional view showing the liquid crystal display using the active-matrix 
substrate shown in drawing I , and has the data wiring 2, the drain electrode 4, gate dielectric film 6, 
the insulating substrate 7, an interlayer insulation film 9, the picture element electrode 10 for an 
echo, the picture element electrode 1 1 for transparency, the light filter layer 13, a counterelectrode 
14, the liquid crystal layer 15, the orientation film 16, the polarizing plate 17, and the back light 18. 
[0038] It is more desirable to make area of picture element electrode 10 part for an echo larger than 
picture element electrode 1 1 part for transparency, in order that picture element electrode 10 part for 
an echo which reflects the light from the outside may contribute to the brightness of a panel 
irrespective of burning of a back light and putting out lights, although picture element electrode 1 1 
part for transparency which penetrates the light of a back light 18 does not contribute to the 
brightness of a panel when having switched off the back light. 

[0039] Although the picture element electrode 10 for an echo was formed on the picture element 
electrode 1 1 for transparency and it has connected electrically with this operation gestalt in order to 
input the same signal as the picture element electrode 10 for an echo, and the picture element 
electrode 1 1 for transparency, the picture element electrode 10 for an echo and the picture element 
electrode 1 1 for transparency may not be connected electrically, but another signal may be inputted 
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into each, and a separate display may be performed. 

[0040] The light from the back light 18 by which incidence is carried out to the field in which the 
picture element electrode 10 for an echo was formed in the liquid crystal display of drawing. 2 Since 
it cannot use as a display light, as shown in the sectional view of the liquid crystal display shown in 
drawing 3 , a micro lens 19 and the micro-lens protective layer 20 are formed between a back light 
18 and a liquid crystal display panel. Make the field of the picture element electrode 1 1 for 
transparency in which the picture element electrode 10 for an echo is not formed of a micro lens 19 
condense back light light, the amount of the light which penetrates the picture element electrode 1 1 
for transparency is made to increase, and the brightness of a display can be raised, 
[0041] Dra wing 4 (a) shows the top view of the active-matrix substrate of other examples of this 
operation gestalt, and the sectional view of the B-B cross section of drawing 4 (a) is shown, drawing 
4 (b) may be reversing the field of the picture element electrode 10 for an echo, and the picture 
element electrode 1 1 for transparency to drawin g 1 , and it may change suitably the surface ratio of 
the picture element electrode 10 for an echo, and the picture element electrode 1 1 for transparency. 
[0042] When the active-matrix substrate of drawing 1 is compared with the active-matrix substrate 
of drawing 4 , since the direction of the active-matrix substrate of drawing J_ forms the picture 
element electrode 10 for an echo on a driver element 3, and it can prevent the light from the outside 
carrying out incidence to a driver element 3 and it is arranged in the center whose picture element 
electrode 1 1 for transparency is a picture element, it is easy to form the micro lens 19 for 
condensing. 

[0043] In this invention, although the way which gathers a numerical aperture as much as possible 
adopted high numerical aperture **** which intervened the interlayer insulation film 9 which 
consists of an organic compound insulator between a picture element electrode, the gate wiring 1, 
and source wiring 3 with ****** and this operation gestalt in order to form the part which reflects 
light into one picture element, and the part to penetrate, other structures may be used. 
[0044] (Operation gestalt 2) Dra wing 5 (a) shows the top view of the active- matrix substrate of the 
operation gestalt 2, and drawing 5 (b) shows the sectional view of the C-C cross section of drawing 5 

[0045] The active matrix liquid crystal display of the operation gestalt 2 forms the picture element 
electrode 10 for an echo on the interlayer insulation film 9 in which a ramp or the concavo-convex 
section was formed, and since a flare comes out in the direction in which the light from the outside is 
reflected by the picture element electrode 10 for an echo, it can extend an angle of visibility. 
[0046] Moreover, if an interlayer insulation film 9 is the thickest on the gate wiring 1 or the data 
wiring 2, and a ramp or the concavo-convex section is formed so that it may not form on the drain 
electrode 4, there is no need of forming the contact hole for taking electric contact of the drain 
electrode 4 and the picture element electrode 10, and since the orientation turbulence of the liquid 
crystal molecule generated for the steep level difference in the contact hole section can be prevented, 
a large numerical aperture can be taken. 

[0047] The drain electrode 4 serves as the picture element electrode for transparency, and is a 
transparent electrode which consists of ITO etc. 

[0048] Moreover, it is necessary to hold down the tilt angle of the ramp of an interlayer insulation 
film 9, or the concavo-convex pitch of the concavo-convex section to the include angle which is 
extent which can perform rubbing processing enough after forming the orientation film, and 
conditions [ ****** j are used for it to each rubbing conditions and a liquid crystal molecule. 
[0049] A micro lens can be prepared in drain electrode 4 part which served as the picture element 
electrode for transparency also in this operation gestalt, and the brightness at the time of back light 
burning can be increased. 

[0050] (Operation gestalt 3) Drawing 6 (a) shows the top view of the active-matrix substrate of the 
operation gestalt 3, and drawing^ (b) shows the sectional view of the D-D cross section of drawing 
6(a). 

[0051] In this operation gestalt, the picture element electrode 10 for an echo is formed in the same 
layer as the gate wiring 1 at the same process. 

[0052] If it does in this way, there will be no need of establishing independently the process which 
forms the picture element electrode 10 for an echo, and a routing counter and a manufacturing cost 
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will not be made to increase, 

[0053] In the case of this operation gestalt, the picture element electrode 10 for an echo is not 
connected with the drain electrode 4 of a driver element 3, but it is used only for reflecting the light 
from the outside, and the picture element electrode 1 1 for transparency performs a role of an 
electrode for driving liquid crystal, 

[0054] Namely, control of the permeability of light which the picture element electrode 10 for an 
echo reflected is performed by controlling a liquid crystal layer by the electrical potential difference 
of the picture element electrode 1 1 for transparency. 

[0055] Under the present circumstances, if no signals are inputted into the picture element electrode 
10 for an echo, since stray capacity will occur between the drain electrode 4 or the picture element 
electrode 1 1 for transparency, it is desirable to input into the picture element electrode 10 for an echo 
a signal which does not have an adverse effect on a display, by connecting with the adjoining gate 
wiring 1 9 stray capacity-ization can be prevented and auxiliary capacity can be formed between the 
drain electrodes 4. 

[0056] The brightness at the time of back light burning can be increased by condensing to the picture 
element electrode for transparency by the micro lens also in this operation gestalt. 
[0057] It is more desirable for this invention to also gather a numerical aperture as much as possible, 
in order to form the part which reflects light into one picture element, and the part to penetrate, 
[0058] So, other structures may be used although the high numerical aperture structure which used 
the organic compound insulator for the interlayer insulation film was adopted as a configuration of 
this operation gestalt 

[0059] (Operation gestalt 4) The top view of the active-matrix substrate of the operation gestalt 4 is 
shown in drawing 7 (a), and the sectional view of the E-E cross section of drawing 7 (a) is shown in 
drawing 7 (b). 

[0060] This operation gestalt forms the picture element electrode 10 for an echo in the same layer as 
the data wiring 2, 

[0061] If it does in this way, in case the data wiring 2 is formed, the picture element electrode 10 for 
an echo can be formed, and a routing counter and a manufacturing cost will not be made to increase, 
[0062] Since the high numerical aperture structure which minded the interlayer insulation film 9 also 
in the case of this operation gestalt is adopted, it is used only for the picture element electrode 10 for 
an echo reflecting the light from the outside like the operation gestalt 3, and only the picture element 
electrode 1 1 for transparency performs a role of an electrode for driving a liquid crystal molecule. 
[0063] That this operation gestalt differs from the operation gestalt 3 here is a point currently formed 
in the form which the drain electrode 4 and the picture element electrode for an echo connected 
electrically, and when using the drain electrode 4 as a picture element electrode for transparency, 
without forming an interlayer insulation film 9, it also contributes the picture element electrode 10 
for an echo to actuation of a liquid crystal molecule, 

[0064] The brightness at the time of back light burning can be increased by condensing to the picture 

element electrode 1 1 for transparency by the micro lens also in this operation gestalt. 

[0065] It is more desirable to raise a numerical aperture also with this operation gestalt as much as 

possible, in order to form the part which reflects light into one picture element, and the part to 

penetrate, 

[0066] So, other configurations may be used although the high numerical aperture structure which 
used the organic compound insulator for the interlayer insulation film was adopted as a configuration 
of this operation gestalt. 
[0067] 

[Effect of the Invention] According to this invention, the active matrix liquid crystal display which 
can change a reflective mold and a transparency mold can be formed, 

[0068] Though sufficient brightness is taken out with any operating conditions when a user changes 
an echo to transparency according to an operating condition by this, a liquid crystal display that there 
is little power consumption and usable for a long time is realizable, 

[0069] moreover, the transparency echo which uses as a reflective mold liquid crystal display in a 
bright place, turns on a back light in a dark place and can be used as a transparency mold liquid 
crystal display — formation of a switchable active matrix liquid crystal indicating equipment is 



http://www4,ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/23/2007 



JP,2002-258300,A [DETAILED DESCRIPTION] 



Page 6 of 6 



attained. 

[0070] Moreover, since the picture element electrode for an echo and the picture element electrode 
for transparency are connected electrically, it is not necessary to prepare wiring for inputting a 
driving signal independently, and the configuration of a active-matrix substrate can be simplified. 
[0071] Moreover, the picture element electrode for an echo is formed on a driver element, and it can 
prevent the light from the outside carrying out incidence to a driver element. 
[0072] Moreover, the picture element electrode for transparency is not contributed to the brightness 
of a panel, when having switched off the back light, but in order to contribute to the brightness of a 
panel irrespective of burning of a back light, and putting out lights, the picture element electrode for 
an echo which reflects the light from the outside can stabilize the brightness of a display by 
enlarging the area, when the light of a back light puts out the light, or also when brightness is low. 
[0073] Moreover, the brightness of a display can be raised even if it does not raise the brightness of 
the back light itself, since the light from the back light covered with the picture element electrode for 
an echo, gate wiring, etc. can be brought together in the picture element electrode for transparency. 
[0074] Moreover, since a flare comes out in the direction in which the light from the outside is 
reflected by the picture element electrode for an echo, an angle of visibility can be extended. 
[0075] Moreover, there is no need of establishing independently the process which forms the picture 
element electrode for an echo, and a routing counter and a manufacturing cost are not made to 
increase. 

[0076] Moreover, since it connects with gate wiring and an electric target and the picture element 
electrode for an echo is, stray capacity-ization can be prevented and auxiliary capacity can be formed 
between drain electrodes. 

[0077] Moreover, since the same signal as the signal impressed to a counterelectrode is inputted into 
the picture element electrode for an echo, stray capacity-ization can be prevented. 
[0078] Moreover, the auxiliary capacity of the electrical potential difference impressed to a picture 
element electrode can be formed using the picture element electrode for an echo. 

[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the liquid crystal display equipped with the 
transparency viewing area and the reflective viewing area. 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] As a liquid crystal display, the active matrix liquid crystal display in 
which the thin film transistor (TFT) or MIM component constituted by the amorphous silicon was 
formed on the substrate is known with gate wiring of every two or more which crosses mutually, and 
data wiring. 

[0003] There are a transparency mold liquid crystal display which uses a back light as the light 
source, and a reflective mold liquid crystal display which reflects an external light and is used for a 
display in this active-matrix substrate. 

[0004] In these active matrix liquid crystal displays, the transparency mold liquid crystal display and 
reflective mold liquid crystal display of high numerical aperture structure which make a picture 
element electrode superimpose on gate wiring and data wiring through an interlayer insulation film 
are developed, using organic materials, such as photosensitive transparence acrylic resin, as an 
interlayer insulation film. 

[0005] Drawing 8 (a) is the top view of the reflective mold liquid crystal display of the high 
numerical aperture structure where the organic compound insulator was used as an interlayer 
insulation film, and drawing 8 (b) is the sectional view showing the F-F cross section of drawing 8 
(a). 

[0006] The active matrix liquid crystal indicating equipment shown in „drawing__8 is equipped with 
the gate wiring 1, the data wiring 2> a driver element 3, the drain electrode 4, the auxiliary capacity 
electrode 5, gate dielectric film 6, the insulating substrate 7, a contact hole 8, an interlayer insulation 
film 9, the picture element electrode 10 for reflection, and the auxiliary capacity wiring 12. 
[0007] It can consider as a transparency mold liquid crystal display by using as the electrode of 
transparence the picture element electrode 10 for reflection of the active matrix liquid crystal display 
shown in drawing 8 . 

[0008] In order to reduce the capacity generated by making a picture element electrode superimpose 
on gate wiring and data wiring through an interlayer insulation film 9 as an ingredient of die 
interlayer insulation film 9 used for this high numerical aperture structure, it is required that forming 
by the thickness of several micrometers is easy, that a dielectric constant should be small as 
compared with silicon nitride etc., etc., and the organic compound insulator is used. 
[0009] Moreover* although it is necessary to form a contact hole in an interlayer insulation film 9 in 
order to form this high numerical aperture structure, and to take electric contact of the drain 
electrode 4 arranged by the lower layer of an interlayer insulation film 9, and the picture element 
electrode arranged in the upper layer of an interlayer insulation film 9 After applying a liquefied 
resin ingredient to a substrate by the spin applying method by using photosensitive acrylic resin as an 
interlayer insulation film 9, Since it can expose at a FOTORISO process, patterning can be carried 
out by performing development by the alkaline solution and a contact hole can be formed, it is 
possible to perform membrane formation and patterning to coincidence. 

[Translation done.] 
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JPO and XNPXT are not responsible for any 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the active matrix liquid crystal display which 
can change a reflective mold and a transparency mold can be formed. 

[0068] Though sufficient brightness is taken out with any operating conditions when a user changes 
reflection to transparency according to an operating condition by this, a liquid crystal display that 
there is little power consumption and usable for a long time is realizable. 

[0069] moreover, the transparency reflection which uses as a reflective mold liquid crystal display in 
a bright place, turns on a back light in a dark place and can be used as a transparency mold liquid 
crystal display — formation of a switchable active matrix liquid crystal indicating equipment is 
attained. 

[0070] Moreover, since the picture element electrode for reflection and the picture element electrode 
for transparency are connected electrically, it is not necessary to prepare wiring for inputting a 
driving signal separately, and the configuration of a active-matrix substrate can be simplified. 
[007 1] Moreover, the picture element electrode for reflection is formed on a driver element, and it 
can prevent the light from the outside carrying out incidence to a driver element 
[0072] Moreover, the picture element electrode for transparency is not contributed to the brightness 
of a panel, when having switched off the back light, but in order to contribute to the brightness of a 
panel irrespective of lighting of a back light, and putting out lights, the picture element electrode for 
reflection which reflects the light from the outside can stabilize the brightness of a display by 
enlarging the area, when the light of a back light puts out the light, or also when brightness is low. 
[0073] Moreover, the brightness of a display can be raised even if it does not raise the brightness of 
the back light itself, since the light from the back light covered with the picture element electrode for 
reflection, gate wiring, etc. can be brought together in the picture element electrode for transparency. 

[0074] Moreover, since a flare comes out in the direction in which the light from the outside is 
reflected by the picture element electrode for reflection, an angle of visibility can be extended* 
[0075] Moreover, there is no need of establishing independently the process which forms the picture 
element electrode for reflection, and a routing counter and a manufacturing cost are not made to 
increase. 

[0076] Moreover, since it connects with gate wiring electrically and the picture element electrode for 
reflection is, stray capacity-ization can be prevented and auxiliary capacity can be formed between 
drain electrodes. 

[0077] Moreover, since the same signal as the signal impressed to a counterelectrode is inputted into 
the picture element electrode for reflection, stray capacity-ization can be prevented. 
[0078] Moreover, the auxiliary capacity of the electrical potential difference impressed to a picture 
element electrode can be formed using the picture element electrode for reflection. 
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TECHNICAL PROBLEM 



[Problern(s) to be Solved by the Invention] In order that the transparency mold liquid crystal display 
which uses the light from a back light for a display might use a back light, there was much power 
consumption, and when a dc-battery was used, it had the trouble that continuous duty time amount 
was short, 

[00 11] Moreover, although there was little power consumption and it had the advantage in which 
continuous duty time amount was long since a back light was not used for a reflective mold liquid 
crystal display, reflectivity was not enough and there was a trouble of being hard to use it in a dark 
place. 
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MEANS 



[Means for Solving the Problem] Two or more gate wiring with which this invention was prepared 
on the insulating substrate and this insulating substrate, The driver element prepared in the 
intersection of two or more data wiring which intersects this gate wiring, and this gate wiring and 
this data wiring, The active-matrix substrate which has the picture element electrode electrically 
connected to this driver element, In the active matrix liquid crystal display which has the liquid 
crystal layer which intervened between the opposite substrate with which the counterelectrode was 
formed* and said active-matrix substrate and said opposite substrate, and a back light Said picture 
element electrode is characterized by having a picture element electrode for reflection, and a picture 
element electrode for transparency. 

[0013] the transparency reflection which according to this invention uses as a reflective mold liquid 
crystal display in a bright place, turns on a back light in a dark place and can be used as a 
transparency mold liquid crystal display — formation of a switchable active matrix liquid crystal 
indicating equipment is attained. 

[0014] Moreover, this invention is characterized by connecting electrically said picture element 
electrode for reflection, and said picture element electrode for transparency. 
[0015] Since the picture element electrode for reflection and the picture element electrode for 
transparency are connected electrically, it is not necessary to prepare wiring for inputting a driving 
signal separately, and according to this invention, the configuration of a active-matrix substrate can 
be simplified. 

[0016] Moreover, this invention is characterized by forming said picture element electrode for 
reflection in the upper part of said driver element. 

[0017] According to this invention, the picture element electrode for reflection is formed on a driver 
element, and it can prevent the light from the outside carrying out incidence to a driver element. 
[0018] Moreover, this invention is characterized by making larger than the area of the part which 
penetrates the light of a back light with said picture element electrode for transparency area of the 
part which reflects an external light with said picture element electrode for reflection. 
[0019] According to this invention, the picture element electrode for transparency is not contributed 
to the brightness of a panel, when having switched off the back light, but in order to contribute to the 
brightness of a panel irrespective of lighting of a back light, and putting out lights, the picture 
element electrode for reflection which reflects the light from the outside can stabilize the brightness 
of a display by enlarging the area, when the light of a back light puts out the light, or also when 
brightness is low. 

[0020] Moreover, this invention is characterized by preparing a micro lens between said active- 
matrix substrates and said back lights. 

[0021] The brightness of a display can be raised even if it does not raise the brightness of the back 
light itself, since the light from the back light covered with the picture element electrode for 
reflection, gate wiring, etc. can be brought together in the picture element electrode for transparency 
according to this invention. 

[0022] Moreover, this invention is characterized by having formed the interlayer insulation film 
which has a ramp or concave heights on said drain electrode, and forming said picture element 
electrode for reflection on this interlayer insulation film. 

[0023] Since a flare comes out in the direction in which the light from the outside is reflected by the 
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picture element electrode for reflection according to this invention, an angle of visibility can be 
extended. 

[0024] Moreover, this invention is characterized by forming said picture element electrode for 
reflection in the same layer as said gate wiring or said data wiring. 

[0025] According to this invention, there is no need of establishing independently the process which 
forms the picture element electrode for reflection, and a routing counter and a manufacturing cost are 
not made to increase, 

[0026] Moreover, this invention is characterized by connecting electrically gate wiring of the picture 
element which adjoined said picture element electrode for reflection formed in the same layer as said 
gate wiring. 

[0027] According to this invention, since it connects with gate wiring electrically and the picture 
element electrode for reflection is, stray capacity-ization can be prevented and auxiliary capacity can 
be formed between drain electrodes. 

[0028] Moreover, this invention is characterized by inputting the same signal as the signal impressed 
to said counterelectrode into said picture element electrode for reflection formed in the same layer as 
said gate wiring. 

[0029] Since the same signal as the signal impressed to a counterelectrode is inputted into the picture 
element electrode for reflection according to this invention, stray capacity-ization can be prevented. 
[0030] Moreover, this invention is characterized by superimposing said picture element electrode for 
reflection and drain electrode, or the picture element electrode for transparency formed in the same 
layer as said gate wiring, and forming auxiliary capacity, 

[0031] According to this invention, the auxiliary capacity of the electrical potential difference 
impressed to a picture element electrode can be formed using the picture element electrode for 
reflection. 
[0032] 

[Embodiment of the Invention] (Operation gestalt 1) Drawing. 1 (a) shows the top view of the active- 
matrix substrate of the operation gestalt 1 of this invention, and drawing 1 (b) shows the sectional 
view of the A-A cross section of drawing 1 (a). 

[0033] The active-matrix substrate is equipped with the gate wiring 1, the data wiring 2, a driver 
element 3, the drain electrode 4, the auxiliary capacity electrode 5, gate dielectric film 6, the 
insulating substrate 7, the contact hole 8, the interlayer insulation film 9, the picture element 
electrode 10 for reflection, and the picture element electrode 1 1 for transparency. 
[0034] It connects as electrically as the drain electrode 4, and the auxiliary capacity electrode 5 is 
superimposed on the gate wiring 1 through gate dielectric film 6, and forms auxiliary capacity. 
[0035] The contact hole 8 is established in the interlayer insulation film 9, in order to connect the 
picture element electrode 1 1 for transparency, and the auxiliary capacity electrode 5. 
[0036] This active-matrix substrate is equipped with the picture element electrode 10 for reflection, 
and the picture element electrode 1 1 for transparency into one picture element, and as shown in 
drawings , it forms picture element electrode 10 part for reflection which reflects the light from the 
outside into one picture element, and picture element electrode 1 1 part for transparency which 
penetrates the light of a back light. 

[0037] Drawing 2 is the sectional view showing the liquid crystal display using the active-matrix 
substrate shown in dr awin g 1 , and has the data wiring 2, the drain electrode 4, gate dielectric film 6, 
the insulating substrate 7, an interlayer insulation film 9, the picture element electrode 10 for 
reflection, the picture element electrode 1 1 for transparency, the color filter layer 13, a 
counterelectrode 14, the liquid crystal layer 15, the orientation film 16, the polarizing plate 17, and 
the back light 18. 

[0038] It is more desirable to make area of picture element electrode 10 part for reflection larger than 
picture element electrode 1 1 part for transparency, in order that picture element electrode 10 part for 
reflection which reflects the light from the outside may contribute to the brightness of a panel 
irrespective of lighting of a back light and putting out lights, although picture element electrode 1 1 
part for transparency which penetrates the light of a back light 18 does not contribute to the 
brightness of a panel when having switched off the back light. 

[0039] Although the picture element electrode 10 for reflection was formed on the picture element 
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electrode 1 1 for transparency and it has connected electrically with this operation gestalt in order to 
input the same signal as the picture element electrode 10 for reflection, and the picture element 
electrode 1 1 for transparency, the picture element electrode 10 for reflection and the picture element 
electrode 1 1 for transparency may not be connected electrically, but another signal may be inputted 
into each, and a separate display may be performed, 

[0040] The light from the back light 18 by which incidence is carried out to the field in which the 
picture element electrode 10 for reflection was formed in the liquid crystal display of drawing 2 
Since it cannot use as a display light, as shown in the sectional view of the liquid crystal display 
shown in drawing 3 , a micro lens 19 and the micro-lens protective layer 20 are formed between a 
back light 18 and a liquid crystal display panel. Make the field of the picture element electrode 1 1 
for transparency in which the picture element electrode 10 for reflection is not formed of a micro 
lens 19 condense back light light* the amount of the light which penetrates the picture element 
electrode 1 1 for transparency is made to increase, and the brightness of a display can be raised. 
[0041] Drawing 4 (a) shows the top view of the active-matrix substrate of other examples of this 
operation gestalt, and the sectional view of the B-B cross section of drawing 4 (a) is shown, drawing 
4 (b) may be reversing the field of the picture element electrode 10 for reflection, and the picture 
element electrode 1 1 for transparency to drawing 1 , and it may change suitably the surface ratio of 
the picture element electrode 10 for reflection, and the picture element electrode 1 1 for transparency. 

[0042] When the active-matrix substrate of drawing 1 is compared with the active-matrix substrate 
of drawing 4 s since the direction of the active -matrix substrate of drawing 1 forms the picture 
element electrode 10 for reflection on a driver element 3, and it can prevent the light from the 
outside carrying out incidence to a driver element 3 and it is arranged in the center whose picture 
element electrode 1 1 for transparency is a picture element, it is easy to form the micro lens 19 for 
condensing, 

[0043] In this invention, although the way which gathers a numerical aperture as much as possible 
adopted high numerical aperture **** which intervened the interlayer insulation film 9 which 
consists of an organic compound insulator between a picture element electrode, the gate wiring 1, 
and source wiring 3 with ****** and this operation gestalt in order to form the part which reflects 
light into one picture element, and the part to penetrate, other structures may be used. 
[0044] (Operation gestalt 2) Drawing 5 (a) shows the top view of the active-matrix substrate of the 
operation gestalt 2, and drawing 5 (b) shows the sectional view of the C-C cross section of drawing 5 
(a). 

[0045] The active matrix liquid crystal display of the operation gestalt 2 forms the picture element 
electrode 10 for reflection on the interlayer insulation film 9 in which a ramp or concave heights was 
formed, and since a flare comes out in the direction in which the light from the outside is reflected by 
the picture element electrode 10 for reflection, it can extend an angle of visibility. 
[0046] Moreover, if an interlayer insulation film 9 is the thickest on the gate wiring 1 or the data 
wiring 2, and a ramp or concave heights is formed so that it may not form on the drain electrode 4, 
there is no need of forming the contact hole for taking electric contact of the drain electrode 4 and 
the picture element electrode 10, and since the orientation turbulence of the liquid crystal molecule 
generated for the steep level difference in the contact hole section can be prevented, a large 
numerical aperture can be taken. 

[0047] The drain electrode 4 serves as the picture element electrode for transparency, and is a 
transparent electrode which consists of ITO etc. 

[0048] Moreover, it is necessary to hold down the tilt angle of the ramp of an interlayer insulation 
film 9, or the concavo-convex pitch of concave heights to the include angle which is extent which 
can perform rubbing processing enough after forming the orientation film, and conditions [ ****** ] 
are used for it to each rubbing conditions and a liquid crystal molecule, 

[0049] A micro lens can be prepared in drain electrode 4 part which served as the picture element 
electrode for transparency also in this operation gestalt, and the brightness at the time of back light 
lighting can be increased. 

[0050] (Operation gestalt 3) D rawing 6 (a) shows the top view of the active-matrix substrate of the 
operation gestalt 3, and drawing 6 (b) shows the sectional view of the D-D cross section of drawi ng 
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6(a). 

[0051] In this operation gestalt, the picture element electrode 10 for reflection is formed in the same 
layer as the gate wiring 1 at the same process. 

[0052] If it does in this way, there will be no need of establishing independently the process which 
forms the picture element electrode 10 for reflection, and a routing counter and a manufacturing cost 
will not be made to increase. 

[0053] In the case of this operation gestalt, the picture element electrode 10 for reflection is not 
connected with the drain electrode 4 of a driver element 3, but it is used only for reflecting the light 
from the outside, and the picture element electrode 1 1 for transparency performs a role of an 
electrode for driving liquid crystal. 

[0054] Namely, control of the permeability of light which the picture element electrode 10 for 
reflection reflected is performed by controlling a liquid crystal layer by the electrical potential 
difference of the picture element electrode 1 1 for transparency. 

[0055] Under the present circumstances, if no signals are inputted into the picture element electrode 
10 for reflection, since stray capacity will occur between the drain electrode 4 or the picture element 
electrode 1 1 for transparency, it is desirable to input into the picture element electrode 10 for 
reflection a signal which does not have a bad influence on a display, by connecting with the 
adjoining gate wiring 1, stray capacity-ization can be prevented and auxiliary capacity can be formed 
between the drain electrodes 4. 

[0056] The brightness at the time of back light lighting can be increased by condensing to the picture 
element electrode for transparency by the micro lens also in this operation gestalt. 
[0057] It is more desirable for this invention to also gather a numerical aperture as much as possible, 
in order to form the part which reflects light into one picture element, and the part to penetrate. 
[0058] So, other structures may be used although the high numerical aperture structure which used 
the organic compound insulator for the interlayer insulation film was adopted as a configuration of 
this operation gestalL 

[0059] (Operation gestalt 4) The top view of the active-matrix substrate of the operation gestalt 4 is 
shown in drawing 7 (a), and the sectional view of the E-E cross section of drawing 7 (a) is shown in 
drawing 7 (b). 

[0060] This operation gestalt forms the picture element electrode 10 for reflection in the same layer 
as the data wiring 2. 

[0061] If it does in this way, in case the data wiring 2 is formed, the picture element electrode 10 for 
reflection can be formed, and a routing counter and a manufacturing cost will not be made to 
increase. 

[0062] Since the high numerical aperture structure which minded the interlayer insulation film 9 also 
in the case of this operation gestalt is adopted, it is used only for the picture element electrode 10 for 
reflection reflecting the light from the outside like the operation gestalt 3, and only the picture 
element electrode 1 1 for transparency performs a role of an electrode for driving a liquid crystal 
molecule, 

[0063] That this operation gestalt differs from the operation gestalt 3 here is a point currently formed 
in the form which the drain electrode 4 and the picture element electrode for reflection connected 
electrically, and when using the drain electrode 4 as a picture element electrode for transparency, 
without forming an interlayer insulation film 9, it also contributes the picture element electrode 10 
for reflection to the drive of a liquid crystal molecule. 

[0064] The brightness at the time of back light lighting can be increased by condensing to the picture 

element electrode 1 1 for transparency by the micro lens also in this operation gestalt. 

[0065] It is more desirable to raise a numerical aperture also with this operation gestalt as much as 

possible, in order to form the part which reflects light into one picture element, and the part to 

penetrate. 

[0066] So, other configurations may be used although the high numerical aperture structure which 
used the organic compound insulator for the interlayer insulation film was adopted as a configuration 
of this operation gestalt. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view and sectional view showing the active-matrix substrate of the 
operation gestalt 1 of this invention. 

[Drawing 2] It is the sectional view showing the active-matrix substrate of the operation gestalt 1 of 
this invention. 

[Drawing 3] It is the sectional view showing the active-matrix substrate equipped with the micro lens 
of this invention. 

[Drawing 4] It is the top view and sectional view showing other examples of the active-matrix 
substrate of the operation gestalt 1 of this invention. 

[Drawing 5] It is the top view and sectional view showing the active-matrix substrate of the 
operation gestalt 2 of this invention. 

[Drawing 61 It is the top view and sectional view showing the active-matrix substrate of the 
operation gestalt 3 of this invention. 

Il^awingJi It is the top view and sectional view showing the active-matrix substrate of the 
operation gestalt 4 of this invention. 

fDrawing 81 It is the sectional view showing the conventional liquid crystal display. 
[Description of Notations] 

1 Gate Wiring 

2 Data Wiring 

3 Driver Element 

4 Drain Electrode 

5 Auxiliary Capacity Electrode 

6 Gate Dielectric Film 

7 Insulating Substrate 

8 Contact Hole 

9 Interlayer Insulation Film 

10 Picture Element Electrode for Reflection 

1 1 Picture Element Electrode for Transparency 

12 Auxiliary Capacity Wiring 

13 Color Filter Layer 

14 Counterelectrode 

15 Liquid Crystal Layer 

16 Orientation Film 

17 Polarizing Plate 

18 Back Light 

19 Micro Lens 

20 Micro-Lens Protective Layer 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 6] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] July 3, Heisei 15 (2003. 73) 

[Publication No.] JP,2002-258300,A (P2002-258300A) 
[Date of Publication] September 1 1, Heisei 14 (2002. 9 J 1) 
[Annual volume number] Open patent official report 14-2583 
[Application number] Application for patent 2001-399153 (P200 1-3991 53) 
[The 7th edition of International Patent Classification] 

G02F 1/1343 

[FI] 

G02P 1/1343 

[Procedure revision] 

[Filing Date] April 2, Heisei 15 (2003, 4.2) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Ciaim(s)] 

[Claim 1] An insulating substrate, two or more gate wiring prepared on this insulating substrate, and 
two or more data wiring which intersects this gate wiring, The active-matrix substrate which has the 
driver element prepared in the intersection of this gate wiring and this data wiring, and the picture 
element electrode electrically connected to this driver element, In the active matrix liquid crystal 
display which has the liquid crystal layer which intervened between the opposite substrate with 
which the counterelectrode was formed, and said active-matrix substrate and said opposite substrate, 
and a back light, 

Said picture element electrode is an active matrix liquid crystal display characterized by having a 
picture element electrode for reflection, and a picture element electrode for transparency, and 
dividing and forming a reflective viewing area and a transparency viewing area into one picture 
element, 

[Claim 2] In the active matrix liquid crystal display which has the liquid crystal layer which 

intervened between the active-matrix substrate which has the picture element electrode electrically 

connected to the driver element, the opposite substrate with which the counterelectrode was formed, 

and said active-matrix substrate and said opposite substrate, and a back light, 

The active matrix liquid crystal display characterized by dividing and forming a reflective viewing 

area and a transparency viewing area into one picture element. 

[Procedure amendment 2] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0012 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0012] 

[Means for Solving the Problem] An insulating substrate Two or more gate wiring prepared on this 
insulating substrate Two or more data wiring which intersects this gate wiring The driver element 
prepared in the intersection of this gate wiring and this data wiring The picture element electrode 
electrically connected to this driver element It is the active matrix liquid crystal display which has 
the liquid crystal layer which intervened between the active-matrix substrate equipped with the 
above, the opposite substrate with which the counterelectrode was formed, and said active- matrix 
substrate and said opposite substrate, and a back light, and said picture element electrode has a 
picture element electrode for reflection, and a picture element electrode for transparency, and is 
characterized by dividing and forming a reflective viewing area and a transparency viewing area into 
one picture element. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] Moreover, this invention is characterized by dividing and forming a reflective viewing area 

and a transparency viewing area into one picture element in the active matrix liquid crystal display 

which has the liquid crystal layer which intervened between the active-matrix substrate which has 

the picture element electrode electrically connected to the driver element, the opposite substrate with 

which the counterelectrode was formed, and said active-matrix substrate and said opposite substrate, 

and a back light. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0014] the transparency reflection which according to this invention uses as a reflective mold liquid 

crystal display in a bright place, turns on a back light in a dark place and can be used as a 

transparency mold liquid crystal display — formation of a switchable active matrix liquid crystal 

indicating equipment is attained. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Deletion 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Deletion 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Deletion 

[Procedure amendment 8| 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Deletion 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Deletion 
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[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Deletion 

[Procedure amendment 1 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Deletion 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Deletion 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Deletion 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Deletion 

[Procedure amendment 1 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0025 

[Method of Amendment] Deletion 

[Procedure amendment 16] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Deletion 

[Procedure amendment 17] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0027 

[Method of Amendment] Deletion 

[Procedure amendment 1 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Deletion 

[Procedure amendment 19] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0029 

[Method of Amendment] Deletion 

[Procedure amendment 20] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0030 

[Method of Amendment] Deletion 

[Procedure amendment 21] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0031 

[Method of Amendment] Deletion 

[Procedure amendment 22] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0070 

[Method of Amendment] Deletion 

[Procedure amendment 23] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0071 
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